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1. (15%) The following statements are TRUE (T) or FALSE (F). Please answer and
interpret the reasons. | |
a. (5 points) A 95% confidence interval means that there is a 95% probability that
the population parameter lies within this interval.
b. (5 points) A random variable X follows a continuous uniform distribution that
ranges between a and b (a<b). If E(X)=4, V(X)=3, then, a=1 and 5=7.
¢. (5 points) Type I error o happens when we fail to reject a false null hypothesis.

2. (15%) A, B, and C are independent events. Let P(A)=0.2 , P(B)=0.3 , P(C)=0.5.
Please calculate
a. (5points) P((AnB)uUC)
b. (5 points) P((AuB)NC)

c. (5points) P((AUB)|C)

3. (15%) The mean monthly salary for workers in Taiwan is NT$36,000 in 2016. A
sample of the mean monthly salary of workers in Hsinchu is NT$ 37,100. Assuming
the sampling from Hsinchu is based on 64 workers and the population standard
deviation ¢ is known (NT$ 4,000). If you want to determine whether workers in
Hsinchu have a higher mean salary than the rest of workers in Taiwan.

a. (5 points) Please formulate the null hypothesis and alternative hypothesis.
b. (5 points) What is the p-value?
c. (5 points) Use 0=0.01 (please see the Table in page 3). What is your conclusion?

4. (15%) The W Food Company wants to know whether a 15 percent reduction in the
price of fresh milk is enough to increase the sale of fresh milk after the “food safety
crisis” in Taiwan. he company randomly selects 9 supermarkets that sold the fresh
milk at the reduced price. At 13 randomly selected supermarkets, the fresh milk
was sold at the regular price. The sale quantity (bottle, 1.5 litre) at the sampled

supermarkets is shown below. [;E
Regular price (13 supermarkets) mean=120 standard deviation=20 }
Reduced price (9 supermarkets) mean=135 standard deviation=15 _,:",5.{-
a. (5 points) Please formulate the null hypothesis and alternative hypothesis. T

b. (5 points) Please calculate the critical t-value. }7—%}]

c. (5 points) Use a=0.01 (please see the Table in page 3). What is your conclusion? .
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5. (25%) Coffee has become one of popular drinks in Taiwan in the past decade. One
of NCU professors uses the coffee demand function in Taiwan for the 1989-2016
period and obtains the following result:

Y=coffee consumption per person annually (gram)
X;=coffee price (US$/kg)
X,= per capital GDP (USS$)

Source | SS df
_____________ e
Model | 18.406 2
Residual | 2.980 25
+

Total | 21.386 27

In¥ =-24.743 -0.765 In X, +3.270 In X ,,

se =(2.768) (0.288) (0.312) .
t=(-8.94) (-2.65) (10.48)

a. (10 points) Please calculate the adjust-R? and interpret its meaning.

b. (10 points) Please compute the t-value in parenthesis and show its statistical
significance (please see the Table in page 3).

c. (5 points) Please interpret the estimated coefficient of lan

6. (15%) The above coffee demand estimation based on time series data often suffers
the autocorrelation problem.
a. (5 points) How does this problem affect estimating results?
b. (5 points) In practice, Durbin-Watson d statistic is widely adopted test, please
show this test.
c. (5 points) If we find that the d statistic is 0.24, please comment on this value.
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Table 1 Area Under the Standard Normal Distribution

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

0.09

0.0 0.0000 0.0040 0.0080 00120 0.0160 0.0199 0.0239 0.0279 0.0319
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714
02 0.0793 0.0832 00871 0.0910 0.0948 0.0987 0.1026 0.1064¢ 0.1103
03 0.1179 01217 01255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1430
04 0.1554 0.1591 0.1628 - 0.1664 0.1700 0.1736 0.1772  0.1808 0.1844
05 01915 0.1950 0.1985 02019 02054 02088 02123 02157 02190
0.6 02257 02291 02324 02357 02389 02422 02454 02486 02517
0.7 02580 0.2611 02642 02673 0.2704 02734 02764 02794 02823
0.8 0.2831 0.2910 02939 02967 02995 03023 03051 03079 03166
095 03155 03186 03212 03238 03264 03289 03315 03340 03365
1.0 03413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599
1.1 03643 03665 03686 03708 03729 03749 03770 03790 03810
12 03849 03869 03883 03907 0.3925 03944 03962 0.3930 0.3997
13 04032 04049 04066 04082 -0.4099 04115 04131 04147 04162
14 04192 04207 04222 04236 04251 04265 04279 04292 04306
1.5 04332 04345 04357 04370 04382 04394 '0.4406 0.4418 0.4429
1.6 04452 04463 04474 0.4484 04495 04505 0.4515 04525 0.4535
1.7 04554 04564 04573 04582 04591 04599 04608 04616 04625
18 04641 04649 - 04656 04664 04671 04678 04686 04693 0.4699
1.9 04713 04719 04726 04732 04738 04744 04750 04756 04761
2.0 04773 04778 04783 04788 0.4793 04798 04803 0.4808 04812
2.1 04821 04826 04830 04834 04338 0.4842 04846 0.4850 04854
22 04861 04864 04868 04871 04875 04878 0.4881 0.48%4 - 0.4887
23 04893 04896 04398 04901 04904 04906 0.4509. 04911 04913
24 04918 04920 04922 04925 04927 04929 04931 04932 04934
25 04938 04540 04941 04943 04945 04946 0.4948 0.4949 04951
2.6 04953 04955 04956 04957 0.4955 04960 0.4961 04962 0.4963
2.7 04965 04966 0.4967 04968 04969 04970 0.4971 04972 0.4973
2.8 04974 04975 04976 04977 04977 04978 04979 0.4979 0.4980
2.9 04931 04982 04983 04983 04984 04984 04985 0.4935 0.4986
3.0 04987 04987 04987 049838 0.4988 04989 0.4989 0.4989 0.4990

0.0359
0.0753
0.1141
0.1517
0.1879
0.2224
0.2549
0.2852
0.3133
0.3389
0.3621
0.3830
0.4015
0.4177
0.4319
0.4441
0.4545
0.4633
0.4706
0.4767
0.4817
0.4857
0.4890
0.4916
0.4936
0.4952
0.4964
0.4974
0.4981
0.4986
0.4990

Source: This table was generated using the SAS® function PROBNORM,

.005

o=

o=.01

o=.10

DF

Table 2 Right-Tail Critical Values for the t-distribution

» Source: This table was generated using the SAS® function TINV.




